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Abstract 
There has been an argument for a while now that foresight lacks a coherent theoretical basis. The 
discussion on theory of foresight calls for a theory, but rarely expounds on what the scope of theorizing is. 
The discussion has been centered on philosophy and different frameworks for theorizing, but the scope and 
form of theorizing have not been explored. We contribute to this discussion by examining foresight through 
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the lens of established theory building literature to map what constitutes a theory in the first place and 
how it applies in foresight. The main guiding question is “What does a theory of foresight mean?” 
We fist draw on the literature on theory development in social sciences to discuss a framework for 
theorizing and then examine the scope of theorizing through it. Our main argument is that when we 
propose developing (a) theory of foresight, we need to separate three levels of analysis: one is foresight as 
knowledge creating activity, second is foresight as a process and as a social/organizational intervention, 
and foresight as theorizing about the future of a given socio-technical system.  
Keywords: foresight; theorizing; theory development; epistemology 
Highlights 
 Literature on foresight calls for more theory, however the scope of theorizing is not clear 
 We argue that theory development in foresight has three levels of analysis  
 The levels are epistemology of foresight, foresight as a process and theorizing within foresight 
 We analyze these levels of theory development to provide a framework for further research 
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1. Introduction 
There has been an argument for a while now that foresight lacks a coherent theoretical basis (Öner 2010; 
Hideg 2007; Marien 2010; Mermet, Fuller, and van der Helm 2009). The discussion on theory of foresight 
calls for a theory, but rarely does it expound what the scope of theorizing is or should be. Some propose 
that innovation studies or systems theory would provide a foundation for a theory of foresight (Andersen 
and Andersen 2014; Saritas, Pace, and Stalpers 2013; Samet 2012). Similarly, some authors propose that 
the system of thought know as critical futures studies provides a theoretical basis that carries foresight and 
futures studies (Hideg 2007). Others have instead discussed philosophy and different frameworks for 
theorizing (Öner 2010; Voros 2007).  
Despite these contributions, serving as reviewers for journals and conferences which deal with foresight 
leads us, the authors, to note that in the mainstream of foresight the link to theory and thus contributions 
to scientific knowledge are relatively weak. In this paper, we argue that the difficulty in making progress 
towards developing a theoretical basis for foresight is in part due to a lack of understanding of what the 
possible scope of theory or theorizing in and about foresight is. The main guiding question is “What does a 
theory of foresight mean?”, as posed to M. A. Öner by a reviewer when proposing a paper on theory of 
foresight (Öner 2010). To answer this question, we examine foresight through the lens of established 
theory-building literature in order to determine what constitutes a theory in the first place and how it 
applies to foresight. The outcome of this analysis is a framework for theorizing in foresight. We conduct this 
analysis on theorizing mainly from an empirical realist point of view, but we will argue that it is also 
compatible with the whole spectrum that goes from positivist to constructivist epistemologies. In terms of 
disciplinary scope, the analysis is focused on exploratory “strategic” foresight, but also discusses vision or 
agenda setting, “backcasting”, foresight. 
Our main argument is that proposing a theory of and within foresight requires three separate levels of 
analysis. One is foresight as a knowledge creating activity; this level is meta-theoretical in the sense that it 
is not foresight per se, but rather about foresight (its philosophical underpinnings). The second level is 
foresight as a process leading to a social/organizational intervention, which implies paying special attention 
to the practical consequences of the foresight activity. Lastly, we propose foresight as theorizing about the 
future of a given socio-technical system. We further argue that the latter two are the most fruitful for 
foresight, given that they should establish more precise conditions for how to do foresight, how to measure 
its effectiveness and how to ground it into context-dependent theories of the future. 
The contribution of the paper is an explicit and state-of-the-art framework for theory development in 
foresight expounded through the three levels of analysis mentioned above, as well as pointing out 
potentially fruitful directions for further research.  
The rest of the paper is organized as follows. The second section discusses what constitutes a theory and 
how to present one. The third section reflects on the definition of theory as applied to foresight and offers 
an answer to the question “what does a theory of foresight mean?”, pointing out examples and potentially 
fruitful new directions. The fourth section concludes the paper with discussions.  
 4 
 
2. What constitutes a theory - A framework for theory development 
Starting from a general definition, a theory is a “systematic ideational structure of broad scope, conceived 
by the human imagination that encompasses a family of empirical (experiential) laws regarding regularities 
existing in objects and events, both observed and posited. A scientific theory is a structure suggested by 
these laws and is devised to explain them in a scientifically rational manner.” (“Scientific Theory” 2013).  
In essence a theory establishes a causal link between constructs, predicting their interdependent behavior. 
Thus, a theory explains phenomena in terms of causal links between constructs through a set of laws or 
principles of interaction. To this end, a theory needs to include definitions of its embedded constructs, their 
principles of interaction, descriptions or predictions about expected behavior of the system and associated 
testable propositions or hypotheses. That is to say that a theory should be both positive and exclusive, i.e. 
it should be explicit about which phenomena it explains, with which assumption, and which it does not. 
(Gregor and Jones 2007; Dubin 1969; K. R. Popper 1963). 
In less general terms, management and business administration research, a field adjacent to foresight, has 
also paid significant attention to what constitutes a theory. Whetten builds on Dubin when posing four 
questions that need to be answered (Dubin 1969; Whetten 1989; Bacharach 1989): 
 What constructs and factors are relevant to explanation of the phenomenon of interest? 
 How are the constructs related; what are relationships? 
 Why the constructs are expected to behave as posited by the theory; what are the underlying 
dynamics of the interaction that manifest in the expected behavior?  
 Who, where, when; what are the boundaries of the expected interaction; what is expected to 
happen between the constructs, where and when? What is not supposed to happen? These 
questions set the geographic, social and temporal limits or scope of a theory and its corresponding 
applicability. 
Sutton and Staw (1995) clarify the matter further by presenting a set of related ideas which are commonly 
mistaken for a (complete) theory. The list includes important (yet in themselves insufficient) parts of a 
formalized theory, underlining that while a theory has many components or facets, the heart should be a 
causal explanation of the phenomena of interest: 
 References are not theory: Summarizing the existing body of literature without explaining how the 
literature forms a body of principles that explain the phenomena of interest is not a (contribution 
to) theory. 
 Data are not theory: Data describe what has been observed, theory explains why the observations 
are such as they are. 
 List of variables or constructs are not theory: Definition of constructs and/or associated variables is 
a necessary condition for (testing) a theory, but insufficient by themselves. 
 Hypotheses are not theory: Just as constructs and variables, hypotheses or predictions are part of a 
theory, but not the theory itself. 
 Diagrams are not theory: A diagram can be helpful in illustrating causal connections between 
constructs, but it is not a theory in itself without explanation of why the constructs are connected.  
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3. Theory of and theorizing in foresight 
It is not just theory that poses a problem, there is an ongoing discussion about the very nature and 
definition of foresight (Miles et al. 2008; Sardar 2010) and its relation to futures studies. We do not intend 
to enter into this debate here; for the purposes of this paper we adopt a broad definition following Joseph 
Coates (through Miles et al., 2008, p. 7) that Foresight is a purposeful process of developing knowledge 
about the future of a given unit of analysis or a system of actors, which is aimed at action in the form of 
public or private policy making, strategizing and planning, and that foresight is frequently a participatory, 
involved and collaborative process. Stemming from this definition, we propose that foresight is 
1) An organized social process; an intervention (in an organization), 
2) to create actionable and domain/context specific information or knowledge about the future. 
Now, if we move on to define what theory in foresight is, as a starting point we suggest three different 
perspectives on that question (c.f. Figure 1). First, our focus may be on developing a ‘Grand Theory’ of 
foresight as a knowledge creating activity, which directs us towards the philosophical and methodological 
underpinnings of foresight to answer the question: How can we gain knowledge about the future (or 
futures)? This first level of theorizing concerns an ontology and epistemology of foresight. Second, we may 
be interested in theorizing about foresight methods, which we argue means conceptualizing foresight as an 
organizational or social intervention and developing a theory of why foresight has the impact we observe or 
expect. The associate questions are: How do we organize foresight effectively? What impacts can we 
expect from foresight and why? Third, the original question may be aimed at developing a theory of 
foresight in the sense of a domain-specific theory, a ‘theory of the future’, that explains and predicts the 
behavior of the socio-technical system of interest and gives grounds to conjectures about the future. The 
generic question is: What is likely to happen in the future (-s), and why? The first level will be addressed 
under the heading “Epistemology of foresight”; the latter two levels under the heading “Theorizing in 
foresight”. 
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Figure 1: Proposed levels of theorizing in foresight 
3.1 Epistemology of foresight 
If we think of a theoretical basis for foresight as an activity to create knowledge of the future, in a manner 
similar to futures studies, we need to turn to philosophy of science, particularly ontology and epistemology 
as well as existing futures methodologies. A search in the ISI Web of Knowledge (September 2013) with the 
keywords “epistemology AND futures OR Foresight” in the topic field returns a large number of articles, and 
if narrowed down to core futures journals there are over 200 hits, but a review of abstracts uncovers that 
they mostly discuss instances of foresight or futures studies. Thus there are very few papers that explicitly 
discuss theory or epistemology of futures and foresight (Voros 2007; van Vught 1987; Aligica 2003; Bell 
2009; Bell and Olick 1989; Slaughter 2001; Slaughter 2002).  
In this section we review epistemology critically. We discuss what a theory of foresight in terms of 
epistemology means and what ramifications different philosophical outlooks have for theorizing and 
knowledge generated in foresight. Thus our purpose here is to review the dominant epistemologies as a 
platform for a theory of foresight, not to argue for or against any of the epistemologies as such.  
Epistemology of foresight
Foundations for claims to scientific knowledge through 
foresight
Theory of foresight process and impact
Foresight as a social process and 
an intervention in an organization
Theorizing in 
foresight
Foresight as development 
and application of 
domain-specific theories
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3.1.1 (Post-) Positivist or empirical realist epistemology of foresight 
This sub-section follows a post-positivist or empirical realist discussion as presented by Piirainen et al. on 
the nature of knowledge of the future (K. A. Piirainen, Gonzalez, and Bragge 2012) and updates it based on 
a literature review. Piirainen et al. (2012) adopt the common-sense realist viewpoint originally introduced 
by Moore (1959) and follow Popper’s cosmology. Differing from earlier views of empiricists later known as 
(logical) positivists, Popper (e.g. 1978) argues that three ‘worlds’ exist; world one (W1) that is ‘real’ in the 
traditional sense, immutable, unchanging and independent of the observer, a world of physical objects and 
events. The second world (W2) is the world of human observations, emotions, in effect a kind of 
representation of the first world inside human psyche. The third world (W3) is a world of the artificial (to 
use Herbert Simon's (1996) word). The third world contains the product of human mind, such as language, 
ontologies and theories; de Jouvenel (1967) would call these ‘representations’.  
Popperian ontology highlights challenges, or even paradoxes in creating future knowledge: if we adopt the 
view that there is an immutable reality and our inner worlds are connected to it, we have to be interested 
in what happens in the world (W1) because it links us and our inner worlds (W2) to other thinking entities. 
If there is nothing else than a “phenomenon” of interaction in inner worlds, we can further argue that the 
effort of trying to foresee the future becomes a moot point, as we cannot be sure whether there is 
anything outside us nor can we be sure that we can convey any meaning to anyone else. However, there is 
the challenge of acquiring reliable information or knowledge of the world (W1) because of the limits of the 
human condition in observing the real world and translating our knowledge of either one of the worlds to 
representations that are able to convey the knowledge between the senders’ and the receivers’ inner 
worlds in the artificial world (W3) (e.g. Simon 1985; Simon 1986; G. Wright and Ayton 1986).  
Following the definition of knowledge as fact-based, critically built and examined, empirical knowledge, i.e. 
“justified true beliefs”, the schema for developing knowledge about the future within the (post-) positivist 
paradigm, in so far as it is possible, follows the same logic as empirically verifying a theory (Ketonen 2009; 
van Vught 1987). That is, we devise a theory that predicts that given the circumstances the system of 
interest will develop in a certain manner. However, there are philosophical obstacles for developing these 
predictions, which we will discuss next.  
Aligica argues against this symmetry of logic of explanation and prediction, also known as nomological-
deductive model of explanation, largely on the grounds that assuming this epistemological position 
constrains the field of scientific inquiry and that the model is based on an abstraction of the discovery of 
Newtonian physics (Aligica 2003; Aligica and Herritt 2009). Arguing that the nomological model of 
prediction limits futures research and foresight seems like an argument from adverse consequences (Sagan 
2007) more than a genuine refutation of the epistemology. Further, arguing that because the model of 
explanation and prediction is based on limited observations, and is to a degree idealization, is or at least 
borders the naturalistic fallacy. We can indeed learn from history of science that developments in (natural) 
science are often extraordinary, but that fact does not logically invalidate prescribing this mode of inquiry, 
without making the argument that because this prescription is based on extraordinary circumstances it is 
thus invalid, which is almost a textbook, albeit exclusive or negative, example of deriving what ought to be 
from what is.  
To us, there are two legitimate critiques for the nomological-deductive model of forecasting. The first 
criticism is the arguably inherent determinism on the nomological model. In one account, von Wright 
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(2009) presents Laplace’s Demon, a hypothetical omniscient observer who, based on its perfect knowledge, 
can predict the state of the world exactly at any given time. The prerequisite for this predictive power is full 
knowledge of the properties of the world and the processes that shape it. In relation to ontology, the 
demon knows the exact properties of W1 and can predict them based on this knowledge. It is often 
supposed that this implies that the world is deterministic and that the knowledge of the demon is limited to 
W1 instead of W2 and W3. Even though it may seem that this Laplace’ Demon is the philosophical 
precedent to the forecaster, who based on the analysis of historical development and the present, gives an 
estimate of the future, von Wright argues that determinism and thus such an extensive foreknowledge is 
impossible. It follows that we cannot know the future in the sense of having verified logical sentences or 
systems of rules, as we cannot validate claims about the future until the future has come (Ketonen 2009; G. 
H. von Wright 2009). However, if we build the model of explanation and prediction on robust theory and 
validate the underlying model of prediction with past data, we may predict with some confidence (van 
Vught 1987). In fact, this is the practice on which the whole practice of (quantitative) forecasting relies, but 
it can be just as well extrapolated to qualitative prediction (Malaska 2009).  
Second challenge is the application of Hume’s truism to futures studies (see e.g. Lynch 1996; orig. Hume 
2006). Namely, by nature the knowledge of the future is often based on analysis of the past and present 
and extrapolation of existing structures. This logic is challenged by Hume’s critique that observation of a 
recurring phenomenon alone is not a guarantee that it will continue to occur in the future, thus naïve 
extrapolation has an inherent risk of failure (van Vught 1987). Successful generalization or extrapolation 
basically demand that we know the underlying causal laws and can assume that they are unchanged for the 
period of interest, which can be interpreted that we need sufficient knowledge of the world so as to be 
aware of the boundaries of our knowledge and validity of our predictions. 
To condense the discussion, what we can know about the future is based on extrapolation of past and 
present structures into the future. However, we must consider Hume’s truism, and from this it follows that 
the knowledge of the future is probabilistic and uncertain at best and, as we cannot be certain that the 
structure of the world does not change within the period of interest, subject to limitations that follow from 
the assumptions the extrapolation stands on, effectively nullifying our knowledge in the positivistic sense.  
3.1.2 Interpretive and critical epistemology of foresight 
The philosophical problems of positivist inquiry have been recognized in the futures field, at least implicitly, 
quite early, and it seems that the field holds quite largely constructivist-interpretivist views (Voros 2007; 
Fuller and Loogma 2009). In short, these hold that (future) reality is socially constructed and thus belongs 
to the realm of the inner world (W2) and the artificial (W3).  
This constructivist orientation is often combined with critical philosophy, which adds the perspective of 
emancipation and claims that the discourses about the future hold an intrinsic value (e.g. Hideg 2007). An 
early proponent for critical foresight was Richard Slaughter, who strongly argued that foresight should be 
used to improve lives (Slaughter 1995; Slaughter 1996). Slaughter has presented what is called integral 
futures agenda that aims to integrate multiple perspectives and methods within each foresight process 
(Collins and Hines 2010). 
Hideg (2007) presents an exemplarily lucid delineation of critical futures epistemology and we use the 
article in the following analysis as a primary source. Hideg (2007) describes the central tenet of critical 
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futures studies as they are applied to foresight in the following way: “… the future is interpreted as 
something that already exists in the present in the thoughts and emotions of people. … Future thoughts are 
forming and reforming in the process of discourses, so the futures existing in the present are open and 
humanly constructed” (Hideg 2007, 37).  
If we take the statement “the future … already exists … in the thoughts and emotions of people” as 
meaning that the future of the real world exists in peoples’ minds, it is a logical falsity from a realist view. 
Arguing that the future in any real-world (W1) sense can be inferred (alone) from individuals’ (expert or lay 
person, many or few) thoughts (W2) does not hold scrutiny. We can, however, say without controversy that 
images of the future exist in peoples’ minds. Positioning this statement within the Popperian ontology, 
these images of the future when spelled out are essentially a representation (in W3) of the participants’ 
internal representation (W2) of the real world (W1). Thus, in this view, foresight is also subject to the 
condition called “double hermeneutic” (introduced by Giddens, 1993), i.e. we quickly end up interpreting 
someone elses’ interpretation of the empirical phenomenon we want knowledge of (Harbers and de Vries 
1993), which adds another degree of separation from reality. In common sense wording: this line of inquiry 
conveys knowledge of what the people think of and feel about the future, but not necessarily knowledge of 
the future or present state of the real world.  
There have been several forays to the challenges of this hermeneutic stance, which futures and foresight 
literature in general have failed to take into account, for example Sackman’s (1974) criticism of the Delphi 
method and Loveridge's (2004) survey of use of expert knowledge and the inherent challenges, as well as 
the long standing research on human psychology and bias in foresight and forecasting (see below, section 
3.2.2). In the light of this literature it seems that lay and expert knowledge is most readily suited for 
positioning foresight in relation to existing attitude climate and power structures, and getting cues for 
describing the present. Whereas the use of (expert) knowledge in structural analysis of the world and 
framing the main change processes which shape the future requires critical appraisal of the input.  
Hideg's (2007) underlying suggestion in the finding that all humans can formulate conjectures about the 
future seems to be that discourses about the future have intrinsic value. She also argues that consensus is 
something that should not be forced in a foresight process. These tenets exemplify an emancipatory or 
empowering orientation. In relative contrast, she recognizes that if the foresight is managed by a facilitator 
with no substance knowledge, the results will likely suffer from cognitive biases, and there is a need for an 
expert “who deals with the possible futures, their degree of desirability and inherent risks” (Hideg 2007, 
41). We use the word contrast, as these two lines of reasoning are inherently in conflict: when all future 
conjectures are equally valuable and correct (factually plausible and their impacts equally understood) 
representations of the future, there should not be the need to adjust or complement them with other 
knowledge, and thus the value of the participatory process is in the discourse. The problem from a practical 
standpoint is that if there is no consensus, foresight does not produce actionable results, and while 
empowering, may be useless in concrete terms. Thus consensus and discourse are two sides of the same 
coin; we encourage discourse in the foresight process to build a consensus around some actionable futures, 
and thus we need both ‘elitist’ factual knowledge and participative discourse.  
A further challenge for critical foresight is the old is-ought problem (Black 1964) and naturalistic fallacy 
(Ridge 2013), which dictate that what is preferable or ‘good’ (what should or ought to be) cannot be 
deduced or derived from what is, unless there is a universal and continuous preference function to 
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separate what is (objectively) preferable or ethical from what is not (Black 1964). First, this means that 
what ought to be, is a factor of value judgment separate from knowledge or knowing. And second, although 
Wendell Bell embarked on the journey to build a set of overarching values in his ‘Foundations of Futures 
Studies’ (Bell 2008), it is in practice highly unlikely and philosophically quite debatable whether humans can 
develop a unified moral code, beside certain basic ethics, and preference function outside relatively small, 
cohesive and/or coercive groups (for discussion, see e.g. Young 1989; C. Brown 1997; Chandler 2001). 
Rather if we focus on preferable futures instead of anticipating plausible and probable futures, we end up 
serving one interest group or another unequally. 
3.1.3 Pragmatist epistemology 
An alternative to the classic positivist-interpretive-critical epistemologies is pragmatism. This research 
paradigm is often succinctly summarized to the credo “what works, is true”, attributed to Charles Sanders 
Pierce. Osmo Kuusi presents a lengthy discussion on pragmatist epistemological considerations related to 
elicitation of expert foresight through the Delphi method (Kuusi 1999). For pragmatism, it is action that 
enables change and action is inextricably linked to purpose and knowledge. Accordingly, the weight of 
knowledge claims in pragmatism is typically placed on utility; following James (1995, 79), a logical claim is 
valid if (1) acting upon it has the consequence which can be reasonably extrapolated from the 
corresponding logical sentence, and (2) the consequences prove to be useful in practice. In the context of 
foresight this would mean that if a (new) foresight method is useful in producing intended outputs, it is 
valid; or, if the outputs of a foresight program bring about the intended action, then it has been a useful 
exercise and the results are valid. Thus in pragmatism, knowledge (from W1-2) is embodied in the artificial 
(W3) and that instantiation of knowledge; how it works informs the researcher. 
Aside from James and Peirce, Dewey is another key figure in this American pragmatist school; when 
explaining Peirce, Dewey states that “…to be able to attribute a meaning to concepts, one must be able to 
apply them to existence…. And the modification of existence which results from this application constitutes 
the true meaning of concepts” (Dewey 1998, 1:3). This implies that inquiry is by nature oriented towards 
future action; not just towards description or prediction (in the positivist sense) or deep understanding (in 
the interpretive sense).  
Following the arguments by Kuusi (1999), one could even argue that the mainline of foresight has in fact 
implicitly adopted pragmatism. This claim is to some extent corroborated by examining the main stream of 
foresight methods literature, e.g. from the recent Future-Oriented Technology Analysis conference in 
Brussels. However, the pitfall of pragmatism, as discussed in the design science context, is that if we make 
an intervention in an organization without a clear theoretical (ex post or ex ante) rationale, we cannot 
know whether the outputs or impacts emerge because of the intervention or despite it (K. A. Piirainen and 
Gonzalez 2014). Thus adopting what might be called colloquially easy-going pragmatism, working ad-hoc 
and based on previous experience and intuition without much minding epistemology or methodology, may 
produce good results in practice as measured by foresight impact, but at the same time may leave a 
significant gap to claiming scientific knowledge as we cannot claim to know how and why exactly the results 
and impacts came about. That is to say that the link between the artificial and other worlds may be quite 
weak at times. Thus, while pragmatism seems to be a good fit the field, it has its own challenges when it 
comes to claims to knowledge.  
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3.1.4 Summary on epistemology 
Voros (2007) notes that each inquiring paradigm - positivist, interpretive and critical – seeks and provides 
answers to different sets of questions. In fact interpretive inquiry by default answers a different question 
than realist inquiry; interpretive inquiry is perfectly suited at making representations (in W3) of what 
people may think is going to happen, and what they hope and fear (in W2), but that does not by default tell 
anything about the real processes that shape the future (in W1). Realist inquiry attempts to minimize the 
effect of the inquirer and make representations (in W3) of the world (W1), but can only reach a certain 
degree of confidence. The limitation of the positivist paradigm is that it cannot provide answers to inter-
subjective meaning-making processes between conscious agents (e.g. Cunliffe 2010). As a mirror- image, 
interpretive inquiry is subject to its own philosophical pitfalls and while it is focused on specifically on 
relation of conscious agents, it does not convey any more information about the future than does realist 
inquiry. This observation in fact is the starting principle of the so called integral futures, which posit that 
futures inquiry should combine these paradigms to explore the real processes and their interplay with and 
effect on conscious agents (Slaughter 2001; Collins and Hines 2010). 
To build on the epistemological discussion as a platform for further philosophical argumentation we 
conclude that while we cannot know the future in a very strict scientific sense, we can propose probabilistic 
conjectures about the future and present visions, alternatives, or goals (Sardar 2010; Glenn 2009). Differing 
slightly from the development arc of Futures Studies, foresight has had an endemic component for 
improving things both from a business and human perspective (e.g. Miles 2010; Slaughter 1996). The main 
rationale for adopting a realist platform for foresight is for want of a better word ‘practical’ (Bell and Olick 
1989; Bell 2009); whatever we achieve within futures discourses, we need to explain, predict and control 
our transformation to avoid negative externalities.  
From the perspective of explorative “strategic” foresight, the emphasis on discourse and empowerment or 
emancipation in critical, interpretive or subjectivist epistemology, and the sentiment that foresight should 
give room for all shareholders’ perspectives are obviously well-meaning ideas, but also risk making 
foresight an arena of political debate instead of a knowledge creating exercise. It seems to be a feature in 
especially the critical-interpretitive or subjectivist paradigm that having a discourse about the future has 
intrinsic value. What is rarely recognized is that putting the discourse ahead of knowledge brings individual 
and organizational politics ahead of facts and/or politicizes facts as well, making foretelling the future ever 
more unpredictable and opening a door to a host of externalities. Unless foresight results in fact-based and 
actionable conclusions and enable forming a consensus and commitment to action, it is of little 
consequence in decision-making. In rather the same vein, longtime proponent of critical inquiry, Latour 
argues that the mission of critical studies should be getting closer to facts by renewing empiricism, not only 
discussion or discourse (Latour 2004). 
If we return to the definition of foresight as an activity to create actionable knowledge for decision making: 
for practical public and business policy purposes, discourses as such hold little value unless they are 
coupled with or convey important information. The failure of, or at least one of the most frequent criticism 
against, positivist epistemology has been its idealistic or even naïve portrayal of human rationality and its 
insensitivity to socio-political dynamics in the context of study. However, realist epistemology is not 
mutually exclusive with recognition of the reality of social dynamics, power structures and their interplay 
with foresight results, hence Wendell Bell’s advocacy of critical realism (e.g. Bell 2009). Even more explicit 
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recognition of the different but potentially complementary properties of epistemologies is in the integral 
agenda, which encourages approaching futures from different epistemological and methodological 
perspectives for a more complete view (Slaughter 2008; Slaughter 2001). 
Further, regardless from within which paradigm we work from, we can develop insights about the limits of 
our knowledge through recognizing the philosophical assumptions under our claims to knowledge. 
Recognizing these limitations in turn makes foresight more rigorous and further enables developing theory 
of or in foresight, as we shall discuss below. In fact, given that foresight can be called a multi-paradigmatic 
field in the same manner as futures studies, we propose that more explicit recognition of the different 
epistemologies and their implications for foresight is needed.  
3.2 Theorizing within foresight 
This section discusses theorizing in foresight as, first, application and/or development of domain-specific 
theories about the future and, second, development of theory about the process and impact of foresight as 
intervention. Foresight is a multi-dimensional activity in itself; it can be separately or simultaneously a 
social meaning-making and negotiation process, an intervention to a system or organization, and a theory 
building or knowledge creating study.  
3.2.1 Theorizing in foresight  
Early authors on epistemology of futures have argued that theory is the philosophical foundation, based on 
which we can reasonably claim knowledge about the future (van Vught 1987). It follows that, insofar as 
knowledge of the future of the real world can be created, it seems to be limited to domain-specific 
knowledge, or theory. This notion supports the suggestion that theorizing within the foresight process 
creates valid conjectures about the future. It calls for exploration of domain-specific knowledge and 
theorizing about the dynamics behind the present systems state and its corresponding extrapolation.  
Going back to the general theory development literature presented above, the important thing about 
theory is the answer to the question why something happens. This corresponds to understanding and 
explaining the system of interest, answering why the system of interest is in the observed state and what 
processes, mechanism and drivers have brought it there, which enables conjectures about its plausible 
future states. As such, we posit that this embodies the most fruitful level of theorizing in foresight since it 
regards concrete theories about the future. Moreover, this level, we argue, and agree with previous 
accounts (Öner 2010; Chermack 2007), is not systematically explored in existing literature. Taking the 
perspective to foresight as a theory building activity, this facet of foresight linked to the process of forming 
conjectures on what is likely to happen in the future within a given system of interest. 
The relevant body of research to construct this explanation varies considerably with the unit of analysis. It 
has been suggested that foresight is highly context dependent (Belis-Bergouignan, Lung, and Héraud 2001), 
that is, knowledge of the context, path of development and boundary conditions are essential in creating 
realistic foresight. This might suggest that applicability of the resulting theories are limited, but similar 
limitations concern most social science studies that are not based on population level large-sample 
analysis. Following the context dependent nature of knowledge, recognizing and mapping the boundaries 
of the unit of analysis and the surrounding system also helps map the generalizability and applicability of 
the theory that results from foresight.  
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In a similar fashion, one can theorize focusing on different units of analysis to develop insights about the 
behavior of the system, given some parameters. If the level of analysis is national (technology) foresight, 
the relevant theories may be (national) innovation systems and (macro) economics, either neo-classical 
heterodox or evolutionary, which aim to explain development and functions of (national) economies. If the 
area of interest is more focused on societal phenomena, for example, social and behavioral sciences can be 
an appropriate basis to understand the development of the system under scrutiny (Barré and Keenan 
2008). On the level of industries or sectors, the relevant literature may be (sectoral) innovation systems, 
industrial/organizational economics, or management/business administration theories on clusters or 
networks (Alkemade, Kleinschmidt, and Hekkert 2007; Andersen and Andersen 2014).  
There are two examples that study development of industrial sectors making a link to ‘innovation studies’, 
a field which studies innovation and its effects in various levels of innovation systems (c.f. Fagerberg, 
Martin, and Andersen 2013; Smits, Kuhlmann, and Shapira 2012). For example, Alkemade et al. study 
Californian wind power markets to derive insights to wind power market development elsewhere 
(Alkemade, Kleinschmidt, and Hekkert 2007), and Jensen et al. use insights from innovation systems to 
propose an agenda for Nordic facilities management (Jensen, Andersen, and Rasmussen 2014). In both 
cases, innovation systems were used as a theoretical lens to structure foresight and develop an 
understanding of the sector dynamics to enable projections of the future. An additional example is a study 
by Piirainen et al. (2010) who developed a theory, in this case a causal model for supply and demand, for 
one product group of an industrial enterprise to simulate the effect of different market drivers. The model 
was based on basic microeconomic model of supply and demand, and the mainline model contained 
parameters that enabled quantified input through environmental variables chosen according to industry 
scenarios. This model enabled solid probabilistic estimates of different scenarios.  
A different perspective comes from general systems theory (Saritas 2013; Laszlo 1986; Saviotti 1986), 
system dynamics (e.g. K. Piirainen, Kortelainen, and Lindqvist 2010) and complexity theory (Samet 2012; S. 
L. Brown and Eisenhardt 1997), which can also provide valuable lenses for theory development. However, 
these are more akin to frameworks or toolboxes made up of general principles for describing, 
understanding and explaining dynamic behavior of human and natural systems and phenomena. In other 
words, they offer tools for developing explanations, rather than offering specific explanations themselves. 
3.2.2 Theorizing on foresight process and impact 
Second, we can theorize about the form of the process, or foresight methodology, using existing theory 
and/or developing new theories to make more effective foresight interventions. In fact, if we conceptualize 
foresight primarily as a social negotiation process, as suggested by several definitions of foresight (e.g. 
Miles et al. 2008; Farhi 2002), this level of theorizing will be the most meaningful.  
Barré and Keenan (2008) argue that the impact of foresight is quite poorly understood despite the 
accumulation of literature on the effect of foresight (e.g. Amsteus 2008; Grupp and Linstone 1999; Ahlqvist 
et al. 2012; van der Meulen and Löhnberg 2001; Georghiou and Keenan 2006; Harper and Georghiou 2005; 
Miles et al. 2008), due to e.g. the vagueness of the objectives of foresight in the first place, the distributed 
nature of activities, and especially because of the complexity of the cause and effect relationships and 
difficulties in measuring the possible impacts. Answering the question of what affects foresight impact or 
explaining how and why foresight works could be called building a ‘utility theory’ for foresight. Here we 
need to consider foresight as an organizational or social intervention, which opens up another level of 
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theory development on the effectiveness of foresight methods in achieving the impact they seek. For 
example MacKay and McKiernan (2004) explore failures of foresight through the lens of cognitive 
psychology. They identify the psychological phenomena that cause the observed failures and design a 
specific intervention built on existing research in their scenario process to avert the identified biases. 
Besides developing a macro-level explanation for the impacts of foresight, the foresight process itself is an 
interesting object of study in terms of group dynamics and behavior and their effects on the results and 
impacts. To this end, the literature relevant to foresight methodology would be behavioral science, 
especially social psychology, small group theory, and the applied fields of facilitation and collaboration 
research as well as decision-making research and organizational studies, in the vein opened by Borch, 
Dingli, and Søgaard Jørgensen (2013). There is a wealth of research on facilitation, including design of 
collaboration processes and using repeatable interventions to get predictable results, under the label of 
collaboration engineering (Briggs, de Vreede, and Nunamaker 2003; Kolfschoten and de Vreede 2009; 
Kolfschoten and de Vreede 2007). Bragge et al. (2005) for example have used the collaboration engineering 
approach for the design of collaborative roadmapping.  
On a related topic, thus far it seems that method development has been path-dependent and driven by 
context, application and previous experience more than any specific theory. Considering recent conference 
and journal papers reviewed by the authors, those that propose to develop and/or introduce a novel 
method are generally limited to summative descriptions of a single instance where the method was used. 
The published literature scarcely evaluates the methods or pits them against each other. While these 
instances may be useful in practice, they do not necessarily advance our theoretical and methodological 
understanding of foresight, since they mostly omit principles, hypotheses or main factors regarding their 
performance and success (or failure).  
Elsewhere in the management and business administration literature an argument is advanced that theory-
based and purposeful design of interventions would improve the impact and repeatability of such 
interventions. This research orientation is labeled as Design Science Research strategy, and it is most 
common in the Information Systems field (van Aken 2004; van Aken and Romme 2009; Hevner et al. 2004; 
K. Piirainen, Gonzalez, and Kolfschoten 2010). Design science envelops both theorizing and practical 
application, given its overall goal of searching state of the art research-based solutions to practical 
problems by enveloping previous knowledge and a practical context (Hevner 2007) in a process that 
approaches action research (Järvinen 2007; Sein et al. 2011). A practical example for application of design 
science strategy to foresight of futures has been the application of collaboration support software to 
scenario planning methods (K. Piirainen and Lindqvist 2010).  
Finally, as discussed above, one overlooked contribution of behavioral science to foresight, especially 
participative foresight, is the body of literature on cognitive bias in forecasting, including such phenomena 
as optimism bias, effect of cognitive load on evaluation of future events, general future discounting, and 
using emotions as a source of information (e.g. Schwarz and Clore 2007; Schwarz and Clore 2003; G. Wright 
and Ayton 1986; Sharot 2011; Ebert 2001; Lawrence et al. 2006; Bovi 2009). The cognitive limitations, and 
their implications in foresight methodology, are an essential consideration for realistic foresight together 
with other aspects of behavior in and as a result of foresight interventions.  
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3.3 Summary: theory of and within foresight 
Starting with epistemology, it is a topic that has sparked attention in futures studies regularly, but received 
relatively little explicit attention to date in relation to foresight. Epistemology is also (potentially) a 
polarizing topic, which has been fiercely argued over in the past. On the surface, it may seem that exploring 
epistemology would not move the field of foresight forward. On the contrary, we actually propose that 
recognition of different onto-epistemological paradigms and their limitations is very important for 
theorizing in foresight as well as applying foresight into policy-making. In short, what can be gained from an 
epistemological discussion is insight to the boundaries of and the assumptions behind the knowledge that 
foresight can produce.  
However, besides epistemology, we suggest that foresight needs to also focus on the more concrete levels 
of theorizing: These are developing domain specific explanations of the unit of analysis that is the subject of 
foresight and developing explanations for foresight impact and more effective foresight interventions. We 
have discussed each of these levels above, but we use the table below to summarize and make more 
concrete suggestions for further research. The suggestions are made primarily from the perspective of 
foresight as mapping plausible future developments. However, they are compatible with visionary or 
backcasting foresight at least on the process level. 
To increase the granularity and actionability of the suggestions, we introduce another dimension to the 
table to complement the level of theorizing. That is the unit of analysis, which gives us three levels between 
individual people (micro perspective), organizations and groups (meso perspective), as well as nations or 
other populations (macro perspective). The rationale is plain, rigorous theory development needs to 
consider the unit and level of analysis and draw the border of applicability. We propose that the 
dimensions can be taken as guidelines and reminder to consider the appropriate level and unit of analysis 
when developing theory (c.f. TFAMWG 2004).  
In practice, these levels are (likely to be) mixed in foresight practice and research, especially when it comes 
to method development and theorizing about the impact. That is to say, that we do not wish to impose 
pigeonholing ever foresight research project into one of the nine boxes. However, we beg to argue that 
keeping the level of analysis explicit, even if the research would proceed concurrently on multiple or 
overlapping level, makes for a better theory or theorizing as well as more mindful, critical and rigorous 
research. 
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Table 1: Summary of levels of theorizing 
Level and unit of 
analysis 
Individual behavior 
(Micro) 
Individual organizations 
or other groups 
(Meso) 
National or other 
populations  
(Macro) 
Theorizing in foresight  How does the unit of analysis function, what factors 
make up the behavior of the system, why?  
Given the properties of the system, what is likely to 
happen in the future? 
Theoretical basis: domain and question specific theories 
from natural, behavioral and social sciences 
Given the objectives, what 
incentives/interventions/instruments are needed to 
induce behavior that fill the gap from present to the 
goals? 
Theoretical basis: behavioral science, economics, policy 
analysis 
 
Theory of foresight 
process 
How do individual biases 
affect foresight, and how 
to design foresight to 
minimize them? 
How do individual 
perceptions affect impact 
and acceptance of 
foresight? 
Theoretical basis: 
behavioral sciences, 
psychology 
How do group and organizational dynamics affect 
foresight process, how to design and facilitate foresight 
for best effect? 
How do organizational and group dynamics affect impact 
of foresight? 
Theoretical basis: behavioral science, economics, 
business administration, policy analysis 
Epistemology of 
foresight 
How and what of can foresight generate knowledge? 
What are the boundaries of knowledge generated from within different inquiring 
paradigms and with different methods? 
Theoretical basis: ontology, epistemology, methodology 
 
4. Conclusions 
We may now answer the question “what does theory of foresight mean?” As discussed, it may mean three 
separate and complementary things. Returning to the levels presented in figure 1, it may mean 
epistemology of foresight, which is relevant to the claims to (scientific) knowledge produced in foresight. It 
may also mean theory of foresight process and impact, about the utility and attribution of foresight as an 
intervention in a given socio-economic system, for example a (national) innovation system, industrial sector 
or an organization, either by means of ex post evaluation, meta-analysis of evaluations or in a deliberate 
design research process, which both builds and evaluates an intervention. Finally, it may mean theorizing as 
a part of foresight activity, contributing to theory development within a field of research by building 
theories to explain and predict future development as a part of foresight activity, be it innovation systems 
and economic competitiveness or welfare and social cohesion. Here, the foresight process and its 
associated evaluation may serve to refine or refute existing theory.  
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Finally, to be critical, we need to ask the question “what is there to achieve with more theory?” First, if 
foresight research wants to proceed as a scientific discipline, theory development is generally considered as 
an important mark of progress. It is generally thought that a discipline exists when there is “an impressive” 
body of tested knowledge, there are faculty positions that focus on the discipline, and there are 
scientifically acceptable means to advancing the body of knowledge (e.g. Melton 1975; Shermis 1962; 
Abbott 2001). Another criteria for a field is its progressiveness, as defined by its ability to progressively 
create new cumulative theoretical insights (Lakatos 1971; Vasquez 1997). A review of literature and serving 
as a reviewer in the field reveals that the archetype of foresight article is a description of a novel method or 
an application of an existing method in a novel environment, followed by description of the project and/or 
foresight findings. This suggests that giving more attention to theory within the substance area, 
phenomena of interest, or foresight itself would make foresight more progressive as a field.  
Second, for those who may suspect that theory development in the context of foresight is a means to 
satisfy academic intellectual vanity, applying and developing theory of foresight as a process can contribute 
to understanding foresight better. Additionally, and perhaps even more importantly for the sceptics, theory 
can contribute to better, more repeatable and effective foresight interventions. Third, discussion on 
epistemology of foresight helps researchers and practitioners understand the borders of knowledge and its 
applicability. Finally theorizing in foresight contributes to better, more valid, reliable, and unbiased (or 
recognizably biased), foresight, and may also contribute to the surrounding disciplines through refinement 
of the theories. As theories are essentially empirically tested codifications of generalizable knowledge, and 
thus contribute to building a discipline and in the field, we argue that more rigorous theory development 
would both improve the quality and impact of foresight as well as legitimacy of the field. 
Acknowledgements 
The authors would like to acknowledge the valuable comments and insights received during the 
development of this paper from Professor Ben R. Martin of Science and Technology Policy Research (SPRU), 
University of Sussex, Juha Panula-Ontto of University of Turku, as well as the editors and the two 
anonymous reviewers of this journal.  
  
 18 
 
References 
Abbott, Andrew. 2001. Chaos of Disciplines. Chicago: University of Chicago Press. 
Ahlqvist, Toni, Minna Halonen, Annele Eerola, Sirkku Kivisaari, Johanna Kohl, Raija Koivisto, Jouko Myllyoja, 
and Nina Wessberg. 2012. “Systemic Transformation, Anticipatory Culture, and Knowledge Spaces: 
Constructing Organisational Capacities in Roadmapping Projects at VTT Technical Research Centre of 
Finland.” Technology Analysis & Strategic Management 24 (8) (September): 821–841. 
doi:10.1080/09537325.2012.715490. 
Aligica, Paul Dragos. 2003. “Prediction, Explanation and the Epistemology of Future Studies.” Futures 35 
(10) (December): 1027–1040. doi:10.1016/S0016-3287(03)00067-3. 
Aligica, Paul Dragos, and R: Herritt. 2009. “Epistemology, Social Technology, and Expert Judgement: Olaf 
Helmer’s Contribution to Futures Research.” Futures 41 (5) (June): 253–259. 
doi:10.1016/j.futures.2008.11.010. 
Alkemade, Floortje, Chris Kleinschmidt, and Marko Hekkert. 2007. “Analysing Emerging Innovation Systems: 
A Functions Approach to Foresight.” International Journal of Foresight and Innovation Policy 3 (2): 
139–168. 
Amsteus, Martin. 2008. “Managerial Foresight: Concept and Measurement.” Foresight 10 (1) (February 22): 
53–66. doi:10.1108/14636680810856026. 
Andersen, Allan Dahl, and Per Dannemand Andersen. 2014. “Innovation System Foresight.” Technological 
Forecasting and Social Change 88 (October): 276–286. doi:10.1016/j.techfore.2014.06.016. 
Bacharach, Samuel B. 1989. “Organizational Theories: Some Criteria for Evaluation.” Academy of 
Management Review 14 (4): 496–515. 
Barré, Rémi, and Michael Keenan. 2008. “Revisiting Foresight Rationales: What Lessons from the Social 
Sciences and Humanities?” In Future-Oriented Technology Analysis: Strategic Intelligence for an 
Innovative Economy, edited by Cristiano Cagnin, Michael Keenan, Ron Johnston, Fabiana Scapolo, and 
Rémi Barré, 41–52. Heidelberg, DE: Springer Verlag. doi:10.1007/978-3-540-68811-2_4. 
Belis-Bergouignan, Marie-Claude, Yannick Lung, and Jean-Alain Héraud. 2001. “Public Foresight Exercises at 
an Intermediate Level: The French National Programs and the Experience of Bordeaux.” International 
Journal of Technology Management 21 (7/8): 726–738. 
Bell, Wendell. 2008. Foundations of Futures Studies: Human Science of a New Era - Volume 2: Values, 
Objectivity, and the Good Society. 2nd, 3rd P. Vol. 2. New Brunswick, NJ: Transaction Publishers. 
———. 2009. Foundations of Futures Studies: Human Science for a New Era - Volume 1: History, Purposes, 
and Knowledge. Human Science for a New Era. 2nd, 5th P. Vol. 1. Piscataway, NJ: Transaction 
Publishers. 
Bell, Wendell, and Jeffrey K. Olick. 1989. “An Epistemology for the Futures Field.” Futures 21 (2) (April): 
115–135. doi:10.1016/0016-3287(89)90001-3. 
 19 
 
Black, Max. 1964. “The Gap Between ‘Is’ and ‘Should.’” The Philosophical Review 73 (2) (April): 165–181. 
doi:10.2307/2183334. 
Borch, Kristian, Sandra M. Dingli, and Michael Søgaard Jørgensen, ed. 2013. Participation and Interaction in 
Foresight: Dialogue, Dissemination and Visions. Cheltenham, UK: Edward Elgar. 
Bovi, Maurizio. 2009. “Economic versus Psychological Forecasting. Evidence from Consumer Confidence 
Surveys.” Journal of Economic Psychology 30 (4) (August): 563–574. doi:10.1016/j.joep.2009.04.001. 
Bragge, Johanna, Mariëlle den Hengst, Tuure Tuunanen, and Ville Virtanen. 2005. “A Repeatable 
Collaboration Process for Developing a Road Map for Emerging New Technology Business: Case 
Mobile Marketing.” In Proceedings of the Eleventh Americas Conference on Information Systems, 
AMCIS 2005, 81–89. Omaha, NE: Association for Information systems. 
Briggs, Robert O., Gert-Jan de Vreede, and Jay F. Jr. Nunamaker. 2003. “Collaboration Engineering with 
ThinkLets to Pursue Sustained Success with Group Support Systems.” Journal of Management 
Information Systems 19 (4 (Spring 2003)): 31–64. doi:10.1080/07421222.2003.11045743. 
Brown, Chris. 1997. “Universal Human Rights: A Critique.” The International Journal of Human Rights 1 (2) 
(June): 41–65. doi:10.1080/13642989708406666. 
Brown, Shona L., and Kathleen M. Eisenhardt. 1997. “The Art of Continuous Change: Linking Complexity 
Theory and Time-Paced Evolution in Relentlessly Shifting Organizations.” Administrative Science 
Quarterly 42 (1): 1–34. doi:10.2307/2393807. 
Chandler, D. 2001. “Universal Ethics and Elite Politics: The Limits of Normative Human Rights Theory.” The 
International Journal of Human Rights 5 (4) (December): 72–89. doi:10.1080/714003735. 
Chermack, Thomas J. 2007. “Disciplined Imagination: Building Scenarios and Building Theories.” Futures 39 
(1) (February): 1–15. doi:10.1016/j.futures.2006.03.002. 
Collins, Terry, and Andy Hines. 2010. “The Evolution of Integral Futures: A Status Update.” World Future 
Review (June-July): 5–16. 
Cunliffe, Ann L. 2010. “Crafting Qualitative Research: Morgan and Smircich 30 Years On.” Organizational 
Research Methods 14 (4) (July 26): 647–673. doi:10.1177/1094428110373658. 
De Jouvenel, Bertrand. 1967. The Art of Conjecture. Vol. 62. London, UK: Weidenfeld and Nicholson. 
Dewey, John. 1998. The Essential Dewey Volume 1: Pragmatism, Education, Democracy. Edited by Larry A. 
Hickmann and Thomas M. Alenxander. Vol. 1. Bloomington, IN: Indiana University Press. 
Dubin, Robert. 1969. Theory Building. New York, NY: The Free Press. 
Ebert, Jane E.J. 2001. “The Role of Cognitive Resources in the Valuation of near and Far Future Events.” 
Acta Psychologica 108 (2): 155–171. 
 20 
 
Elizabeth, Schewe. 2009. “Serious Play: Drag, Transgender, and the Relationship between Performance and 
Identity in the Life Writing of Rupaul and Kate Bornstein.” Biography - An Interdisciplinary Quarterly 
32 (4): 670–695. 
Fagerberg, Jan, Ben R. Martin, and Esben Sloth Andersen, ed. 2013. Innovation Studies: Evolution and 
Future Challenges. Oxford: Oxford University Press. 
Farhi, François. 2002. “Thinking , Debating and Shaping the Future: Foresight for Europe.” Brussels, BE. 
Fuller, Ted, and Krista Loogma. 2009. “Constructing Futures: A Social Constructionist Perspective on 
Foresight Methodology.” Futures 41 (2) (March): 71–79. doi:10.1016/j.futures.2008.07.039. 
Georghiou, Luke, and Michael Keenan. 2006. “Evaluation of National Foresight Activities: Assessing 
Rationale, Process and Impact.” Technological Forecasting and Social Change 73 (7) (September): 
761–777. doi:10.1016/j.techfore.2005.08.003. 
Giddens, Anthony. 1993. New Rules of Sociological Method: A Positive Critique of Interpretative Sociologies. 
2nd ed. Stanford, CA: Stanford University Press. 
Glenn, Jerome C. 2009. “Introduction to Futures Research.” In Futures Research Methodology Version 3.0, 
edited by Jerome C. Glenn and Theodore J. Gordon, 3rd ed. Washington, DC: The Millennium Project. 
Gregor, Shirley, and David Jones. 2007. “The Anatomy of a Design Theory.” Journal of the Association for 
Information Systems 8 (5 (May 2007)): 312–336. 
Grupp, Hariolf, and Harold A Linstone. 1999. “National Technology Foresight Activities Around the Globe.” 
Technological Forecasting and Social Change 60 (1): 85–94. 
Harbers, Hans, and Gerard de Vries. 1993. “Empirical Consequences of the ‘double Hermeneutic.’” Social 
Epistemology 7 (2) (April): 183–192. doi:10.1080/02691729308578689. 
Harper, Jennifer Cassingena, and Luke Georghiou. 2005. “The Targeted and Unforeseen Impacts of 
Foresight on Innovation Policy: The eFORESEE Malta Case Study.” International Journal of Foresight 
and Innovation Policy 2 (1): 84. doi:10.1504/IJFIP.2005.007597. 
Hevner, Alan R. 2007. “A Three Cycle View of Design Science Research.” Scandinavian Journal of 
Information Systems 19 (2): 87–92. 
Hevner, Alan R, Salvatore T March, Jinsoo Park, and Sudha Ram. 2004. “Design Science in Information 
Systems Research.” MIS Quarterly 28 (1): 75–105. doi:10.2307/249422. 
Hideg, Éva. 2007. “Theory and Practice in the Field of Foresight.” Foresight 9 (6) (October 23): 36–46. 
doi:10.1108/14636680710837299. 
Hume, David. 2006. An Enquiry Concerning Human Understanding. Edited by L. A. Selby-Bigge. Project 
Gutenberg. 
James, William. 1995. Pragmatism: A New Name for Some Old Ways of Thinking. Edited by Thomas Crofts 
and Philip Smith. Mineola, NY: Dover Publications Inc. 
 21 
 
Jensen, Per Anker, Per Dannemand Andersen, and Birgitte Rasmussen. 2014. “Future Research Agenda for 
FM in the Nordic Countries in Europe.” Edited by Dr Antje Junghans. Facilities 32 (1/2) (January 28): 4–
17. doi:10.1108/F-09-2012-0071. 
Järvinen, Pertti. 2007. “Action Research Is Similar to Design Science.” Quality & Quantity 41 (1) (February): 
37–54. doi:10.1007/s11135-005-5427-1. 
Ketonen, Olavi. 2009. “Knowing about the Future.” Futura (1/2009): 28–35. 
Kolfschoten, Gwendolyn L., and Gert-Jan de Vreede. 2007. “The Collaboration Engineering Approach for 
Designing Collaboration Processes.” In Groupware: Design, Implementation, and Use, edited by Jörg 
M. Haake, Sergio F. Ochoa, and Alejandra Cechich, 4715:95–110. Lecture Notes in Computer Science. 
Berlin, Heidelberg: Springer Berlin Heidelberg. doi:10.1007/978-3-540-74812-0. 
———. 2009. “A Design Approach for Collaboration Processes: A Multimethod Design Science Study in 
Collaboration Engineering.” Journal of Management Information Systems 26 (1) (July 1): 225–256. 
doi:10.2753/MIS0742-1222260109. 
Kuusi, Osmo. 1999. “Expertise in the Future Use of Generic Tecunologies - Epistemic and Methodological 
Considerations Concerning Delphi Studies.” 59. VATT - Research Reports. Helsinki, FI: Govemment 
Institute for Economic Research. 
Lakatos, Imre. 1971. “History of Science and Its Rational Reconstructions.” In PSA 1970: Proceedings of the 
1970 Biennial Meeting Philosophy of Science Association - In Memory of Rudolf Carnap, edited by 
Roger C. Buck and Robert S. Cohen, 8:91–136. Boston Studies in the Philosophy of Science. Dordrecht: 
Springer Netherlands. doi:10.1007/978-94-010-3142-4. 
Laszlo, Ervin. 1986. “Technology and Social Change: An Approach from Nonequilibrium Systems Theory.” 
Technological Forecasting and Social Change 29 (3): 250–274. doi:10.1016/S0040-1625(86)80003-8. 
Latour, Bruno. 2004. “Why Has Critique Run out of Steam? From Matters of Fact to Matters of Concern.” 
Critical Inquiry 30 (2) (January): 225–248. doi:10.1086/421123. 
Lawrence, Michael, Paul Goodwin, Marcus O’Connor, and Dilek Önkal. 2006. “Judgmental Forecasting: A 
Review of Progress over the Last 25years.” International Journal of Forecasting 22 (3) (January): 493–
518. doi:10.1016/j.ijforecast.2006.03.007. 
Loveridge, Denis. 2004. “Experts and Foresight: Review and Experience.” International Journal of Foresight 
and Innovation Policy 1 (1/2): 33. doi:10.1504/IJFIP.2004.004651. 
Lynch, Michael P. 1996. “Hume and the Limits of Reason.” Hume Studies XXII (1): 89–104. 
MacKay, R. Bradley, and Peter McKiernan. 2004. “Exploring Strategy Context with Foresight.” European 
Management Review 1 (1) (January): 69–77. doi:10.1057/palgrave.emr.1500010. 
Malaska, Pentti. 2009. “Preface to Philosophical Essays of Knowledge of the Future.” Futura (1/2009): 3–5. 
Marien, Michael. 2010. “Futures-Thinking and Identity: Why ‘Futures Studies’ Is Not a Field, Discipline, or 
Discourse: A Response to Ziauddin Sardar’s ‘the Namesake.’” Futures 42 (3): 190–194. 
 22 
 
Melton, Howard W. 1975. “The Nature of Disciplines and the Conduct of Interdisciplinary Inquiry.” 238. 
Faculty Working Papers. Faculty Working Papers. Urbana, IL. 
Mermet, Laurent, Ted Fuller, and Ruud van der Helm. 2009. “Re-Examining and Renewing Theoretical 
Underpinnings of the Futures Field: A Pressing and Long-Term Challenge.” Futures 41 (2) (March): 67–
70. doi:10.1016/j.futures.2008.07.040. 
Miles, Ian. 2010. “The Development of Technology Foresight: A Review.” Technological Forecasting and 
Social Change 77 (9) (November): 1448–1456. doi:10.1016/j.techfore.2010.07.016. 
Miles, Ian, Jennifer Cassingena Harper, Luke Georghiou, Michael Keenan, and Rafael Popper. 2008. “The 
Many Faces of Foresight.” In The Handbook of Technology Foresight: Concepts and Practice. Edward 
Elgar. 
Moore, George Edward. 1959. “A Defence of Common Sense.” In Philosophical Papers, 32–45. London, UK: 
George Allen & Unwin. 
Piirainen, Kalle A., and Rafael A. Gonzalez. 2014. “Constructive Synergy in Design Science Research: A 
Comparative Analysis of Design Science Research and the Constructive Research Approach.” Finnish 
Journal of Business Economics (3-4): 206–234. 
Piirainen, Kalle A., Rafael A. Gonzalez, and Johanna Bragge. 2012. “A Systemic Evaluation Framework for 
Futures Research.” Futures 44 (5) (June): 464–474. doi:10.1016/j.futures.2012.03.008. 
Piirainen, Kalle, Rafael A. Gonzalez, and Gwendolyn Kolfschoten. 2010. “Quo Vadis, Design Science? - A 
Survey of Literature.” In Global Perspectives on Design Science Research, 6105:93–108. St. Gallen, CH: 
Springer Verlag. 
Piirainen, Kalle, Samuli Kortelainen, and Antti Lindqvist. 2010. “Translating Scenarios for Management: Use 
of System Dynamics Modelling to Quantify Scenarios.” In Proceedings of the XXI International 
Conference of the International Society for Professional Innovation Management. Bilbao, SP: ISPIM. 
Piirainen, Kalle, and Antti Lindqvist. 2010. “Enhancing Business and Technology Foresight with Electronically 
Mediated Scenario Process.” Foresight 12 (2): 16–37. doi:10.1108/14636681011035735. 
Popper, Karl. 1978. “Three Worlds.” The Tanner Lecture on Human Values. Salt Lake City: The University of 
Utah. 
Popper, Karl R. 1963. “Science as Falsification.” In Conjectures and Refutations, 33–39. London, UK: 
Routledge and Kegan Paul. 
Ridge, Michael. 2013. “Moral Non-Naturalism.” Edited by Edward N. Zalta. The Stanford Encylopedia of 
Philosophy. Stanford University, Center ofr the Study of Language and Information, Metaphysics 
Research Laboratory. 
Sagan, Carl. 2007. “The Fine Art of Baloney Detection.” In Paranormal Claims: A Critical Analysis, edited by 
Bryan Farha, 1–12. Lanham, MR: University Press of America. 
 23 
 
Samet, Robert H. 2012. “Complexity Science and Theory Development for the Futures Field.” Futures 44 (5) 
(June): 504–513. doi:10.1016/j.futures.2012.02.003. 
Sardar, Ziauddin. 2010. “The Namesake: Futures; Futures Studies; Futurology; Futuristic; foresight—What’s 
in a Name?” Futures 42 (3) (April): 177–184. doi:10.1016/j.futures.2009.11.001. 
Saritas, Ozcan. 2013. “Systemic Foresight Methodology.” In Science, Technology and Innovation Policy for 
the Future: Potentials and Limits of Foresight Studies, edited by Dirk Meissner, Leonid Gokhberg, and 
Alexander Sokolov, 83–117. Berlin, Heidelberg: Springer. doi:10.1007/978-3-642-31827-6. 
Saritas, Ozcan, Lisa A Pace, and Serge I P Stalpers. 2013. “Stakeholder Participation and Dialogue in 
Foresight.” In Participation and Interaction in Foresight: Dialogue, Dissemination and Visions, edited 
by Kristian Borch, Sandra M. Dingli, and Michael Sørgaard Jørgensen, 35–69. Cheltenham, UK: Edward 
Elgar. 
Saviotti, P.P. 1986. “Systems Theory and Technological Change.” Futures 18 (6) (December): 773–786. 
doi:10.1016/0016-3287(86)90126-6. 
Schwarz, Norbert, and Gerald L. Clore. 2003. “Mood as Information: 20 Years Later.” Psychological Inquiry 
14 (3-4) (October): 296–303. doi:10.1080/1047840X.2003.9682896. 
———. 2007. “Feelings and Phenomenal Experiences.” In Social Psychology: Handbook of Basic Principles, 
edited by A. Kruglanski and E. T. Higgins, 2nd ed., 385–407. New York, NY: Guilford. 
“Scientific Theory.” 2013. Encyclopædia Britannica Online. 
http://www.britannica.com.globalproxy.cvt.dk/EBchecked/topic/528971/scientific-theory. 
Sein, Maung K, Ola Henfridsson, Sandeep Purao, Matti Rossi, and Rikard Lindgren. 2011. “Action Design 
Reserch.” MIS Quarterly 35 (1): 37–56. 
Sharot, Tali. 2011. “The Optimism Bias.” Current Biology 21 (23): R941–R945. 
Shermis, Sherwin S. 1962. “What Makes a Subject Respectable? On Becoming an Intellectual Discipline.” 
The Phi Delta Kappan 44 (2): 84–86. 
Simon, Herbert A. 1985. “Human Nature in Politics : The Dialogue of Psychology with Political Science.” The 
American Political Science Review 79 (2): 293–304. 
———. 1986. “Rationality in Psychology and Economics.” The Journal of Business 59 (4, pt. 2): S209–S224. 
———. 1996. The Sciences of the Artificial. 3rd ed. Cambridge, MA: The MIT Press. 
Slaughter, Richard A. 1995. The Foresight Principle: Cultural Recovery in the 21st Century. Praeger 
Publishers. 
———. 1996. “Foresight beyond Strategy: Social Initiatives by Business and Government.” Long Range 
Planning 29 (2) (April): 156–163. doi:10.1016/0024-6301(96)00003-9. 
 24 
 
———. 2001. “Knowledge Creation, Futures Methodologies and the Integral Agenda.” Foresight 3 (5) 
(October 11): 407–418. doi:10.1108/14636680110697129. 
———. 2002. “Beyond the Mundane: Reconciling Breadth and Depth in Futures Enquiry.” Futures 34 (6) 
(August): 493–507. doi:10.1016/S0016-3287(01)00076-3. 
———. 2008. “Integral Futures Methodologies.” Futures 40 (2) (March): 103–108. 
doi:10.1016/j.futures.2007.11.011. 
Smits, Ruud E. H. M., Stefan Kuhlmann, and Philip Shapira. 2012. The Theory and Practice of Innovation 
Policy: An International Research Handbook. Edited by Ruud E Smits, Stefan Kuhlmann, and Philip 
Shapira. 2nd ed. Northhampton, MA: Edward Elgar. 
Sutton, Robert I., and Barry M. Staw. 1995. “What Theory Is Not.” Administrative Science Quarterly 40 (3): 
371–384. 
TFAMWG. 2004. “Technology Futures Analysis: Toward Integration of the Field and New Methods.” 
Technological Forecasting and Social Change 71 (3) (March): 287–303. 
doi:10.1016/j.techfore.2003.11.004. 
Van Aken, Joan Ernst. 2004. “Management Research Based on the Paradigm of the Design Sciences : The 
Quest for Field-Tested and Grounded Technological Rules.” Journal of Management Studies 41 (2): 
219–246. 
Van Aken, Joan Ernst, and Georges Romme. 2009. “Reinventing the Future: Adding Design Science to the 
Repertoire of Organization and Management Studies.” Organization Management Journal 6 (1) 
(March): 5–12. doi:10.1057/omj.2009.1. 
Van der Meulen, Barend, and Anne Löhnberg. 2001. “The Use of Foresight: Institutional Constraints and 
Conditions.” International Journal of Technology Management 21 (7/8): 680–693. 
Van Vught, Frans A. 1987. “Pitfalls of Forecasting: Fundamental Problems for the Methodology of 
Forecasting from the Philosophy of Science.” Futures 19 (2): 184–196. 
Vasquez, John A. 1997. “The Realist Paradigm and Degenerative versus Progressive Research Programs: An 
Appraisal of Neotraditional Research on Waltz’s Balancing Proposition.” The American Political Science 
Review 91 (4): 899–912. 
Von Wright, Georg Henrik. 2009. “Determinism and Knowledge of the Future.” Futura (1/2009): 15–27. 
Voros, Joseph. 2007. “On the Philosophical Foundations of Futures Research.” In Knowing Tomorrow?: How 
Science Deals with the Future, edited by Patrick van der Duin, 69–90. Delft, NL: Eburon Uitgeverij B.V. 
Whetten, David A. 1989. “What Constitutes a Theoretical Contribution?” The Academy of Management 
Review 14 (4): 490–495. doi:10.2307/258554. 
Wright, George, and Peter Ayton. 1986. “The Psychology of Forecasting.” Futures 18 (3): 420–439. 
 25 
 
Young, Iris Marion. 1989. “Polity and Group Difference: A Critique of the Ideal of Universal Citizenship.” 
Ethics 99 (2) (January 1): 250–274. doi:10.2307/2381434. 
Öner, M. Atilla. 2010. “On Theory Building in Foresight and Futures Studies: A Discussion Note.” Futures 42 
(9) (November): 1019–1030. doi:10.1016/j.futures.2010.08.026. 
 Biographical sketches: 
Kalle A. Piirainen works currently as a Post Doc Researcher at the Management Engineering Faculty of 
Technical University of Denmark – DTU. Additionally he is an external Adjunct Professor of Innovation 
Management at LUT School of Industrial Engineering and Management and a consultant on leave from 
Ramboll Management Consulting. He holds a Doctor of Science in Technology, with honors, from 
Lappeenranta University of Technology. His work focuses on foresight in the context of innovation 
management and innovation systems. He has previously worked on management information system and 
collaboration support technology in the context. Additionally he has contributed to evaluation and 
development of innovation policy in several research and high-level consulting assignments for European 
Parliament’s ITRE Committee, European Commission and ERA Council, Ministry of Employment and the 
Economy, TEKES and Prime Minister’s Office in Finland.  
Rafael A. Gonzalez is a Systems Engineer from Javeriana University (Bogotá) with an MSc in Computer 
Science and a PhD in Systems Engineering (cum laude) from Delft University of Technology (The 
Netherlands). He has been lecturer in the areas of knowledge management, systems thinking and software 
engineering, as well as acting as IT consultant for the public and private sectors. His research interests are 
focused on development of information systems with a design science approach, centered on the issues of 
coordination, complexity and the interplay between ICT and society. His is currently Associate Professor 
and Chair of the Systems Engineering Department at Javeriana University. 
 
 
 
